The rise of social media technology has led to new customer relationship management tools that engage customers more easily and directly (social customer relationship management, SCRM). However, the usefulness of SCRM is contingent upon a successful adoption by an organization. Various technology adoption theoretical frameworks have been proposed for social media technologies generally, and for SCRM specifically. This paper extends the literature by exploring network externalities as a potential driver of SCRM adoption in organizations by surveying 363 supply chain professionals regarding their behaviors and uses of SCRM. The results suggest that network externalities have a substantial effect on adoption of SCRM in business organizations and that a perception of higher network externalities has a positive effect on adoption. This implies that organizations should select SCRM systems with better network externalities and also that they should educate their workforce about those strong network externalities leading up to the adoption.
network members interact [2, 3] . Thus, social CRM (SCRM) is the use of social media platforms and tools to manage customer relationships.
Due to the newness of SCRM, there is limited research concerning its adoption [4] . This study takes SCRM as its main theme and proposes network externalities as the overarching theory in explaining SCRM adoptions in business organizations. Network externalities theory is the theory that the value of a technology is dependent upon the larger network of users of that technology. Network externality has been defined in economics and business as a change in the benefit, or surplus, that an agent derives from a good or service when the number of other agents consuming the same kind of good or service changes [5] . This applies fittingly to SCRM adoption because the very nature of social media technology is that it allows a user to engage with a network of other users, and so, the value of that social media technology will be impacted by, and perhaps even determined by, its user network. For SCRM, the implication would be that the more firms use the technology, the more valuable it is to each firm, and the more firms will adopt and use it [6, 7] .
The objective of this study is to investigate network externality as an antecedent that impacts SCRM adoption and also to describe its impact.
Aforementioned, SCRM is a state-of-the-art technology and its adoption is still in its infancy. To the best of our knowledge, this study is the first attempt to explore the SCRM adoption in the SCM context. This study provides both researchers and managers theoretical and empirical evidence that a firm's network externalities in SCRM have a positive effect on its SCRM adoption. From a theoretical perspective, this study endeavors to explore the adoption behavior of SCRM applying network externality theory and empirically test it in a SCM arena. From a managerial standpoint, the findings of the research suggest that practitioners need to examine the interorganizational effects to understand SCRM technology to be well prepared for its implementation.
The next section is a review of the literature for this study. In the "Literature review" section, the research model, as well as the underlying hypotheses, is described. Subsequently, the research method, together with the data analysis results and discussion, is presented. Finally, in the "Discussion and conclusions" and "Limitations and future research" sections, the conclusions, implications, and future research opportunities are discussed.
Literature review

SCRM
In today's age of mass production and mass marketing, many companies are trying hard to establish and nurture their connections to existing and potential customers by identifying their unique needs and desires, with the aim of increasing long-term customer loyalty [8] . Customer relationship management (CRM) has been widely used to address this urgent need. CRM facilitates customer engagement with marketing, sales, and service for some organizations or has served as a cross-functional, customer-driven business process management strategy for others [9] . CRM initiatives have resulted in improved competitiveness by boosting customer satisfaction and retention rates [10] [11] [12] .
Over time, new communication technologies have transformed traditional CRM into electronic CRM, mobile CRM, and, more recently, SCRM.
SCRM has no generally accepted definition, just as CRM has no single definition [13] . There is one popular definition of SCRM as being "a philosophy and a business strategy, supported by a technology platform, business rules, processes and social characteristics, designed to engage the customer in a collaborative conversation in order to provide mutually beneficial value in a trusted and transparent business environment" [14] . As such, it is an integration of customer-facing activities with emergent social media applications in order to engage customers in collaborative conversations and enhance customer relationships [15, 16] .
Traditional CRM is an organization-controlled process to interact with the customer using technology. This is a peer-to-peer communication and is subject to the guidelines and management of the organization. The CRM strategy is enabled by the organization with processes and technologies and is focused on managing the customer relationship or relationships over their lifetime with the aim of bringing value to the organization and longevity to the relationship, if possible [17] . CRM strategies are often the operational responses of the organization to manage the customer and the relationship.
SCRM is different from this process, as the organization no longer controls the process or the technology. SCRM is subject only to the rules, if any, of the platform upon which the social conversation takes place. The participants include anyone who is interested in the conversation or interaction process [18] . The company needs to find ways to use this process as a strategic initiative to collaborate with the customer or customers [12] . The rise of SCRM leads to a need for new strategies, which aim to facilitate a customer interaction that adds value to the customer.
There is little researched direction on the correct method to integrate social media into the CRM process and management [19] . Many companies have therefore experimented with different media. However, as per the definition, the technology requires collaboration and information sharing, so the greatest value appears to be achieved where these are augmented by appropriate technical resources [20] [21] [22] . The resources must be able to give the organization a technical advantage and must bring a competency to the SCRM capability. The competency that is required is not a single functional capability or skill, but a much wider skill which will enable the person to increase the value to the customers and other social media participants by engaging them and collaborating with them to enhance the relationship. This requires multiple parties, trained in using social media, working across the organization's functional areas and hierarchy [17] .
SCRM value is therefore firstly in the area of customer collaboration and interaction, but it also requires some value to be added to the customer. This value is not just "belonging" or "being heard", but rather in the areas of "achieving a change in the organization" or "receiving a monetary value" or similar tangible outcomes for interacting. It is notable that there are only a limited number, around 5% [17] , of people who continuously interact on social media sites. The majority beyond this 5% require added value to feel the need to interact on social media. It requires multi-channel, carefully targeted campaigns with tangible rewards to bring the large majority of the people into the collaboration. These constitute an enormous number of people who, if approached correctly and with a value proposition, will collaborate and offer insight, interaction, and valuable knowledge to the company. SCRM offers companies enormous value in a different manner. In order to collaborate, the staff no longer can be from one functional area such as marketing. It will take multiple areas of the business to respond to customer dialogs with timely, accurate, and sensible answers to questions and issues raised [17] . This means a trained task force from all parts of the company is now required to satisfy the customer and achieve collaboration. The knowledge of the customer is fed back into multiple parts of the organization concurrently and is of great value [16, 17] .
The outcome of this is increased trust and greater insight into customers' needs, which leads to improved customer retention and loyalty. SCRM can also be a way to engage customer communities for the purpose of testing ideas, products, and service offerings [3, [23] [24] [25] [26] [27] [28] [29] . Used strategically, it brings customers to participate with the company delivering value to them, and, in the process, it allows the company to establish communication, improve customer loyalty, and gain insights. It is a rich tool for bringing and binding customers to the firm.
Technology adoption
In adoption literature, the particular technologies under study play a role in determining which theories are used to explain their progression. For example, if the innovation is mainly technical, then a technology-organization-environment (TOE) theoretical framework applies [30] . The TOE framework is effective when the technology mainly concerns protocols and standards in the technology itself [31] and other theories use a similar basis, such as diffusion of innovation (DOI) theory [32] .
Other frameworks are interested in the work itself and whether a tool innovation (technology) applies neatly to the tasks involved. Task characteristics, technological characteristics, and task-technology fit (TTF) theory is one such framework [33] . TTF assumes a goal-oriented adopter and positions the technology under consideration as a means to an end for a worker needing to complete a task and that it is this dynamic that drives adoption.
Still, other frameworks apply in circumstances where the technology is intended to establish its efficacy through a network effect. The network externalities theoretical framework is such a theory, and it posits that the value of such a technological innovation depends on network effects, and so, adoption will be driven by the size and applicability of the network of users of that technology. The classic example of network externalities at work is the telephone. A person's demand for a telephone is dependent on there being a second person who also has a telephone, and preferably someone the first person might walk to talk with. The larger the network of other telephone users, the more desirable owning a telephone becomes, because its utility, or value, increases commensurately [6, 34] .
This effect has previously been documented as driving adoption of technologies such as home computers [35] , electronic payments [36] , and mobile phones [37] . Moreover, network externalities theory has been used to explain adoption and growth of social media platforms [38] [39] [40] as well as showing a significant role in the adoption of traditional customer relationship management (CRM) systems [41] .
Rising interest in SCRM has led to investigations of its adoption in organizations. Recently, studies have explored the effects of technological, organizational, environmental, and managerial characteristics on SCRM adoption [4, [42] [43] [44] . In addition, a few studies have analyzed SCRM adoption by using technological capabilities [27] , TOE theory, and AHP [45] . TAM model or the diffusion of innovation framework was also applied in some studies [2, 46] . This study aims to evaluate SCRM adoption based on the network externality theoretical framework, because it has been demonstrated to have substantial adoption impacts on related technologies, such as social media and CRM [38-40, 47, 48] . The authors of this paper hypothesize that adoption of CRM systems that are enhanced and characterized by social media components will be driven by network externalities. This hypothesis derives from the nature of SCRM and its component social media technologies as fundamentally network-driven and the purpose of SCRM systems as gateways into a network of customers. To the extent that a SCRM technology provides this benefit, it will be desirable, and the benefit will flow from the size, reach, and completeness of the network of customers. Therefore, positive network externalities should drive SCRM adoption. This study contributes to the literature by extending the analysis of SCRM adoption into this realm. Therefore, this paper proposes to examine the effects of network externalities on the adoption of SCRM through analyzing a survey of supply chain professionals designed to assess this question. The reason for selecting supply chain management professionals as the sample of the target for SCRM adoption is due to the value of SCRM to the supply chain management function in the organizations and in-between the organizations. The dependence on systems and technology nowadays is almost a requirement for supply chain management to be competitive and successful with today's larger volumes and global trade.
Research hypotheses and methodology
Hypotheses
When the value of an innovation depends on the number of other users who adopt that innovation, positive adoption externalities, also known as network effects or network externalities, are said to exist [6, 34] . Network effects can be either direct network effects, which are the physical effects of being able to exchange information, or indirect network effects, which arise from the interdependencies with other organizations in the use of complementary goods [6, 34, 49] .
Numerous types of technologies are said to generate network effects, including computer networks for academic research [50] , electronic data interchange (EDI) [51] , and open-standard interorganizational systems [31, 52, 53] . In each case, the value of being a member of the network of adopters increases with each additional adoption decision. For instance, EDI is highly valuable when every partner in a supply chain adopts. In contrast, if only one firm were to adopt EDI, it only gains a new data format and new standards. In this case, there is no benefit to be gained by exchanging this newly standardized information with partners.
SCRM is an extension of CRM, which is a technology that possesses significant network effects in addition to its stand-alone benefits [54] . CRM, like ERP and other types of interorganizational systems, allows a firm to benefit from both the direct network effects of being able to exchange object information with business partners and the indirect network effects of interdependency with other organizations. SCRM, as an addition to CRM, uses social media services, techniques, and technology to enable organizations to engage directly with customers or potential customers. Rather than managing relationships, SCRM aims at facilitating collaborative experiences and dialog that customers value [17] . All of these are direct network effects that arise from sharing information. Similarly, the price of hardware, software applications, and middleware should decline as more companies adopt SCRM, due to economies of scale, competition, and technological development. Furthermore, the ease with which consulting expertise can be accessed should increase. All of these benefits are indirect network effects.
Therefore, the authors hypothesize:
Hypothesis 1: Higher levels of perceived network effects are positively associated with the adoption of social CRM in organizations.
Hypothesis 1A: Higher levels of perceived direct network effects are positively associated with the adoption of social CRM in organizations.
Hypothesis 1B: Higher levels of perceived indirect network effects are positively associated with the adoption of social CRM in organizations.
Methods
Data collection
The data for this research was collected via an email survey (i.e., MS Excel format) sent to 363 supply chain professionals during a 1-month time span. The total number of respondents of the survey is 232, while the total number of usable responses is 214. To make certain that respondents have enough knowledge to answer the survey questionnaire, a background of this study along with a video of SCRM was provided in an introduction to the survey and respondents were asked to read the introductory material and watch a video before completing the survey questionnaire. As a result, the response rate is 60.57%. 
Questionnaire construction
The perceived value of a network has been explored in various studies [55, 56] , and perceptual measures have been developed [31, 57] , several of which are utilize in this study [58] . Control variables in the study include firm size, industry, and job tenure. Perceptual measures of items (survey questions) are adopted and adapted from Parthasarathy and Bhattacherjee [57] . A pilot study was conducted by distributing a preliminary questionnaire to eight managers of several companies in a major city in the southwestern region of the USA. Managers were asked to examine the degree to which the preliminary questionnaire captured the constructs and how easy or difficult the preliminary questionnaire was to complete. Based upon results from the preliminary questionnaire, a revised questionnaire was constructed and used to gather responses from the respondents. Surveys were administered in 2017, where intent to adopt was measured as a categorical dependent variable on a 7-point Likert scale.
Data preparation
In this research, all of the items have the absolute values of skewness index below 1.0 while the absolute values of kurtosis are fewer than 10; thus, they meet the rule for the normality test of both skewness and kurtosis (see Table 2 ). The Pearson correlation in Table 3 shows that direct network effect, indirect network effect, and SCRM adoption are positively related. Each of these three correlations is significant; however, none of these three correlations is more than 0.9. Therefore, the dataset shows no singularity issue. Sampling adequacy was measured using both the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test of sphericity. According to the rule of thumb, the value of KMO should be greater than 0.5, while Bartlett's test ought to be significant, if the sample is deemed to be adequate. Table 4 shows that the value of KMO is 0.840 and Bartlett's test is significant at a level of 0.000; thus, the sampling measure is adequate for further analysis.
Scale reliability
Cronbach's alphas were calculated for both construct and dimensions in the conceptual model [59, 60] . Cronbach's alpha is the most widely used method of reliability assessment in Information Systems Research [61] and is based on the correlations among the indicators that comprise a measure, with higher correlations among the indicators associated with high alpha coefficients [62] . Cronbach's alpha values in Table 5 all exceed Additionally, the value of determinant of the reliability (i.e., 0.023) in this study is greater than 0.00001, and thus, there is no multicollinearity problem.
Content and construct validity
This study and paper tests both content validity and construct validity. Cooper and Schindler [64] recommended two methods of determining content validity. The first method is through a careful definition of the concerned subject, the scaled items, and the scales to be used. The second method is utilizing a panel of experts to judge how well the instrument achieves its standard. In this paper, the operationalization of the constructs is drawn upon network externality and SCRM literature. The items used in this research are adopted from previous innovation and adoption studies. Moreover, a panel of experts from industry has preliminarily examined the instruments. Construct validity demonstrated how well a test represented the underlying construct [64] . This study tested three types of tests, including unidimensionality, convergence validity, and discriminant validity tests, to assess construct validity.
There are two common methods for assessing the unidimensionality of a measure: exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) [65] . The major difference between EFA and CFA is that, under EFA, the association between the scale items and latent variables are not pre-specified, while in CFA, the associations are specified [66] . This study uses EFA to test the unidimensionality. Table 6 represents the factor matrix showing that the two questions that load highly on factor 1 are all related to direct network externality (DNE), while the four questions that load highly on factor 2 are all associated with indirect network externality (INE).
Convergent validity concerns the degree to which multiple methods of measuring a variable provide the same results. Stand-alone indices (Stata 12) are used to test convergent validity. They are based on maximum likelihood estimation, which performs much better than indices derived from the generalized least squares approach [67] . Stand-alone indices include Tucker-Lewis (TLI), competitive fit index (CFI), root mean square error of approximation (RMSEA), χ 2 , and χ 2 /df. Hu and Bentler [67] recommended a maximum cutoff value close to 0.06 for RMSEA. A minimum cutoff value close to 0.9 is suggested for TFI and CFI [68] . The χ 2 value should be significant at the 0.05 level [65] . The recommended value of χ 2 /df is less than 3.0 [69] . Table 7 shows the summary of the CFA measures of the conceptual model. The RMSEA (0.05), χ 2 (significant at a level of 0.01), and χ 2 /df (91.157/210 = 0.430) values meet the requirements for good fit. Both TFI and CFI values also exceed the minimum cutoff value of 0.90. The constructs and scale items used in this study thus meet the requirements for adequate validity. Table 8 reports analysis results from applying linear regression, which demonstrates strong support for the hypotheses. Table 8 presents two models: model 1 shows the results of the construct-level model, while model 2 shows the results of the dimensionlevel model. R square value is a measure of how much of the variability in the outcome is accounted for by the predictors. For the first model, the R square value is 0.341, which means that network externality accounts for 34.1% of the variation in SCRM adoption. Similar results are rendered for model 2. The F values for both models are 109.49 and 54.581, respectively, which are highly significant (p < .001). These results support all the hypotheses. More specifically, for model 1, network externality (NTE), β = 0.584, t = 10.464, p = 0.000, is a significant predictor of SCRM adoption in organizations. For model 2, direct network externality (DNE), β = 0.246, t = 3.266, p = 0.001, and indirect network externality (INE), β = 0.390, t = 5.170, p = 0.000, are significant predictors of SCRM adoption in organizations. This supports the acceptance of H1a and H1b, where higher levels of perceived direct and indirect network effects are positively associated with the intent to adopt SCRM in organizations. Lastly, none of the control variables were significant. This supports the contention that the variable relationships established in this study are not significantly influenced by control factors of firm size, industry, and job tenure. This lends a greater degree of certainty to the findings.
Results and discussion
The main purpose of this study was to examine the effects of network externalities on SCRM adoption in organizations. Research hypotheses formulated using network externality theory were tested using data collected from a questionnaire survey. The linear regression method was applied to test the hypotheses. The analysis results showed that both models were highly significant (p < 0.001). The models revealed that network externalities positively influence SCRM adoption. Moreover, perceived direct and indirect network effects were both shown to be positively associated with the intent to adopt SCRM in organizations.
This study represents part of an overall effort to systematically build a model of adoption behavior for SCRM technology and test it within the context of supply chain Model 1: R = .584; R square = .341; adjusted R square = .337; std. error = 1.7701; F value = 109.490; p = .000
Model 2: R = .585; R square = .342; adjusted R square = .336; std. error = 1.7763; F value = 54.581; p = .000 management. The aim is to stimulate further research in this area where application of SCRM in organizations is in the infant stages. The results of this study have practical implications for both organizations and researchers in the field. First, the results establish the role and value of network externalities in driving the adoption of SCRM and provide a mechanism for using network externalities theory to predict the adoption of SCRM innovations in a firm. Second, the results position network externalities as a significant piece of the adoption model for SCRM, the remainder of which can perhaps be filled by previously identified SCRM adoption models. Finally, the results provide organizations a practical framework for not just driving adoption of SCRM technologies, but also selecting which SCRM technologies will be most readily adopted, as a consequence of direct and indirect network externalities.
The results of this study suggest that practitioners must be mindful of the shift that is happening now in the use of big data in managing customer relationships. They must also examine the interorganizational effects to understand SCRM and be prepared to participate in it. Due to the very nature of being a part of a network, leaders in supply chain management in particular should seek to understand SCRM technology and consider playing a leadership role in the adoption of SCRM technology within their organizations.
When large, industry-leading firms in the supply chain start to adopt SCRM, the network effect they create will likely be strong [70] . Other firms in the supply chain will benefit from using this network effect to increase their own effectiveness in using SCRM to share and collaborate with customers.
On the other hand, when medium or smaller firms adopt SCRM technology before their key large accounts do, these firms will have the advantage of being the early adopters. In addition to potentially gaining the ability to tap into unprecedented market trend and customer feedback data, these firms, due to their lower organizational complexities, will have the opportunity to understand the technology and its adoption from both the intraorganizational and interorganizational perspectives.
The interorganizational and intraorganizational learning about SCRM adoption include the size of the SCRM user base which will impact ease of use, training availability, maintenance, and interoperability, as well as the general market and system reliability of SCRM. It also provides opportunities for these early adopters to become the leader in SCRM application in the industry and to be able to recruit high-caliber technical personnel in this area before the rest of the supply chain.
In addition, when other suppliers and customers jump on the bandwagon and start to adopt SCRM in reaction to accumulating direct and indirect network effects, these early adopting firms may want to seize the opportunity to share their adoption experience and work with these suppliers or customers more closely during their adoption process. This may help them gain further benefit for their business in the long run. The power of the so-called critical mass to aid in adoption through social interaction is a valuable aid to managers looking to make technological (and therefore institutional) change. This is supported by the strongly significant outcomes for both direct and indirect externalities.
For managers, it is important to note that these results rely on the perceptions of SCRM users or potential SCRM users, rather than on any objective values related to ease of use, system reliability, or authorizations. The implications of this fact are that managers may, to some extent, influence SCRM adoption by influencing the perceptions of the target adopters. The data suggest that successful efforts to train, obtain buy-in, and emphasize system usability and reliability may, in turn, influence perceptions of related network externalities and thereby drive SCRM adoption. As another example, direct network externalities, such as the status effects of having SCRM, may also be subject to managerial influence. Specifically, the more positively SCRM adopters perceive these characteristics of the system, the more likely it is that the firm will successfully deploy, diffuse, and adopt the SCRM system. Therefore, managers should focus attention of system selection that maximizes positive adoption characteristics related to direct and indirect externalities and then engage employees with training and information campaigns that support raising perceptions of those characteristics.
Conclusions
Limitations and future research
There are several limitations of the study. First, this study is based on a cross-sectional design where data were collected from different business types across various industries. However, the cross-sectional design has its limitations, as it does not eliminate all the external factors in gathering industry-specific information. Future research will strive to explore both individual categories of industries as well as a broader collection of industries within this research framework. In doing so, the sample size of the survey will need to be increased.
The second limitation is that the survey data (questionnaires) are based upon managers' perceptions. While this is a viable operational process for measuring various constructs, all questionnaire surveys are restricted by the knowledge and "good faith" of the respondents. Nevertheless, the validation and reliability analyses undertaken in this study provided some level of assurance of the instrument's ability to capture useful measures.
Third, and finally, as other literature in technology (particularly social technology) adoption suggests, network externalities alone might not be adequate to fully explain innovation adoption. The authors further hypothesize that network externalities may be have a combinatorial effect with other adoption theories (e.g., technology, organization, and environment (TOE) framework, task-technology fit model) that have been previously suggested in the literature. Future research will seek to explore these combinations and find more valuable SCRM adoption models thereby.
